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DIRECTORI SUPREMO Rel GeODETICTE EIQUE
PER FINLANDIAM PRiEFECTO,
£/i gratum Benefatlori maximo teffiftcarelur Ani-
mum, has pagellas dicare voluit
JOHANNES SANDRY,
|-^nvter generalem iliam a^qvationem, cnj'us ope
*■ determinari potefl expaniio vaporum aqvae in
diverfis caloris gradibus, & qvae in disfertatione de
hac re miper edita proponitur, plirres alias eidem
fini infervientes excogitari posfunt. Inter illas unam
qvoqve exponentialem afferre liceat, qvae ad -omnia
i):ni Dat.ton experimenta & omnes ejus conclu-
iiones & determinatior.es applicanda, eo pras illa
■gaudet commodo, qvod paulo accuratius cum iis
conveniat, & interdum breviorem reqvirat cal-
culum.
Exiftente nempe e in pollicibus anglicis altitu-
dine illa mercurii in vbarometro, qvae vim vapo-
rum expanfivam exprimit, -& c gradu caloris in
thermometro centigrado tali-, qvod ioo° oftendit in
aqva, qvse ebullit exiftente altitudine barometri
= 30 poll. angl., asfumamus esfe
Log. t = 4. Bb° + C",50
cujus valoris qvantitates conftantes & adhuc igno-
tae A. a, B, b & C fecundum experimenta D:ni
Oalton funt determinandse. Id autem feqventi
modo fecimus.
A Pro
"fc' ( 2 ) -$>
Pro c = oj;- 40J; 80? iso; i6o<
fit- Log.-o |=.*o|; e.y. e z ; e\. ej,
qvibus valoribus fubftitutis oriuntur. qvinqve fe-
qventes aeqvationes:'
e~ ==-A + B + CV
gt == rfa*~- + Bb+° + C\\
e, == 8° + Bb~° + C\
~y == Aax?-° + Bb lzo +C,
tmde exterminando qvantitatem C obtinentur'
e t -ea^A(a*° — + B(b 4°-i),
g9 —e. =^Ja *°(aAC--V + Bb*° (b*° — 1),
ey - e z =^Aaso(a* c — i~)+BbHo(b*° —I),|
atqve hine exterminata qvantitate A.
ei — <?».~fl4° (e,— eo)—-B(b* c —,a* 0)(bAC — 1),
ei —ez — a' a(e,-.e l )=~-Bb^(b"a — a" Q)(b' a — i) 7
i -a-*°(efi—e.)=^BbHC(b* a~n«o)(b*°— i).
lExterminataulteriusqvantitatei? 4^0—a*°)(b AC
—1), inveniuntur "
b 4°(e,—e,— a* o(eL—er}J=t'r?—e*'r-a^(ez —ef),
b4o(e,—e.-~ft*°{e*-—e*))=-e^—e? —a4o(ey— ez),
atqve hinc
e. —e. —a*°(ei — e.y ____ ea — e.. — a«° (e, — ?,)
s^_—e L — a«°{eK,— eo y, es — e^— a*°{ez —e,) 9'favae.





3 )(gt —gP )-»(g,—ga )(ga—■*«) .
"^ "(««—■*«)* —i'i—'»>('«— *.)(«4-«,){^-'«)_r('j-'<.)2 n~ <^^J*-W-e^(ef--efj- Cum, antem ex
experimentis Daltonianis fint
>eQ -- — 2,17609*3 & "<.. —r0 = 1,0232525
<?- == —1,1528388 e z —<..== 0,8193567
-f, == — 03334321 e, — <. 2 ==0,6077939
,e , = 0,2743118 _- 4 — _". == 0,3789007
■ e A ~- 0,6532125
invenitur per debitam Tubftitutionem horum valorum
a*° — 2,2317 a 4° = — 1,193, unde tandem eruitur
fl4° == i,"585 + 0,2283024 = 1,3441524,
b*° = 1,11585 "— 0,22830^4 = °>887547 6 >
nec non a== 1,0074215, Log. a== 0,003211212,
& b = 0,9970220 , Log. b== 0,99870479 —1.
His cognkis invenitur ex praecedentibus
e z — -?,- fl 4° (f.w gu )■5 == —"(^ o —/i* o)(^~°~"x") =— 10-82938, &
Log. #,==1,0346038, nec non
g ,— ■?„ —'B(b*° — 1)= rt 4o_ x == - 0,5652655,
L0g.'^=0,7522525—1,& C'=eo —A—£=9,3i85543.
Fafta igitur C= Log. 30 +C' = 10,6956755, erit
Log. e==Aa< +Bb<+C
A 3 Con-
* ( 4 )' *Convenientia hujus seqvationis cernitur ex fe-
qventibus, übi V(e) fignificat variationem vis ■ ex-
panfivae er pro variatione caloris unius gradus in
temperatura juxta qvam pofitum efl hocce fignuuu
c\e \ e
cxjierimcn- olculo in- Diffcrci.lia.
tis invcnta. vcnta.
—40 0,013: 0,012 —- 0,001 Evror-c 1,4V('o*— 20 0,052
o! 0,2001 0,200 o^ooo
[+20 0,676 0,689 + o,oi3jError <~- V (e).\ 40 , 2,T10 2,H0 o,ooo'
60 5,740] 5,751 + 0,011 Error< -~t V(-e).
~pt 13,9201 13,920 0,000
100: 30,000 29.842 —0,158 'Error <i V (e).
T2QJ 56,420 56,4-4 + 0,004 Error< -*h- V(e)„149J 93,230 93,558 + Q,~2SError <i, V(e).
160 135,0.00-135,046 + 0.,0_i6 Error <V* V(e),.
__3__qva!es , qvi hic calculo committuntur erro-
res, in ipfis qvoqve exper.imen.is non evitantur, fi
vel v-7. pollicis anglici in menfura qvantitatis c,\e\
4 gradus.in ohfervatione thermometri neg.igi-tur, un-
de int.-Higitur, seqvatione allata It-gem expaniionis
Vaporum aqvse fatis aceurate exprimi.
Si autsm r irgnificat gradns thermometri Reau-
snuriani, manentibus jf' B & C invariatis, & po-
iitis a =j,0.093855 > Log. «■== 0,0040140^57
'#== 0,9963789; Log. b —V-
©rit Log. e = Aar + Bbr + C.
Ex inventis generalibus xqvationibus inveniri
qvidem posfet seqvatio, cujus ope pro" dJita vi ex-
panfiva vaporum determinaretur gradus caloris, cui
refpondet. Nimis autem implicita- baec evaderetr &
prolixum in appircatione reqvireret caleulum, qva—
re melius putavimus esfe, ut ex partiali illa erue-
remus valorem ipfius' c,- qvo utr posfumus' exifter>i
te e > 30, ficut formulse D:ni Soldner adhibendae
funt pro e < 30* Fafta igitur barometri altitudine
= E, ia pollicibus anglicis expresfa, qvando in a-
qya ebulliente determinatus efi centefimus gradus^
thermometrr centigradi, invenitur
e n
c =-306,6' — V(ii37T,37 — 14991,51. Log. -gjr
feu pro fcala Reaumuriana
r = 165,3 — tff7377, 6g — 901£56; Log. ~),
qva uti oportet pro tertia aeqvatione D:ni SoLDi-
ker, qyanda e. > 30.
Allatse autem seqvationes alias praebent, qvae
pro e > 30 fubftitui posfunt loco formularum reli-
qvarum D:ni Soldner, & qvas iisdem cum Sold-
nerianisi qvibus conveniunt, indicibus defignatas ia
feqventtbus proponenuis.
Exiftente B altitudine barometri, circa qvam>
thermometri pun&um ebullitionis aqvae determina—
tum eft, &# altitudine barojDetri circa qvam aqyai
ca>»-
*Cf J *
<£ ( 6 ) *
sCaiefit, invenitur calor r hujus aqvse, qvando ebul-
iit, ope iiujus aeqvationis:
W.) r =.$o +53,186 Log. jr + 16,33 (Log. -g)*
4-10,15 (Log. ~B ) + &c.
Qvando £ parum differt a 2?, rnegligi posfunt
.altiores dignitates qvantitatis Log. "» adeoqve <e-
tiam termini hujus seqvationis reliqvi praeter pri-
mum & fecundum. Si igittir B eifc normalis qvae-
dam altitudo barometri, ad qvam reducendae funt
obfervationes thermometricse, & circa qvam deter-
minari deberet puntctum aqvae ebullientis in thermo-
metro, -haec autem determinatio revera fit circa al-
titudinem barometri b, qvae major eft qvam B; in
ioco ita determinatojfcribi debet non go pro r feu 100
pro c, fed feqventes valores:
1 l
V.) r-=\so + 53 Log. -^ ; c = 100 + 66 Log. -g.Si itaque^ volumus, ut gradus thermometrorum
determinati fint circa altitudinem barometri B, ther-
mometrum autem aliqvod, cujus gradus inventi (unt
circa',altitudinem b, oftendit calorem t, gradus x
qvod.hoc oftendere debet, ■effc
x = t + \t Log: -g
Exiftente & gradu, in thermometro Keaumuri-
ano
* ( 7' ) *ano, liqvidi alicnjus, qvando hoc circa altitudinerr."
barometri E ebullit; erit vis expauliva e vapormn
hujus liqvidi in temperatura r, qva? major efl ipfa
R, hoc modo inventa :
VL) Log. c = Log. E + 0,0189156 (r — R)_
o,ooortoBB (r — R) 1.
Si igitur liqvidum aliqvod fub presfione aeris
B ebullit in temperatura R, fub presfione aeris ma--
iore b ebullit in temneratura r, qvse eft
■ * YVII.)r =R + 85,3 — —9018,56Log. -gO
Similiter pro gradibus caloris C & c, qvorum
c> C, in thermometro CeHii, invenitur in hoc cafu
VIII. ) Log. e=" Log. B + 0,0*151349 (c —C)— 0,00007096 (.c — cy, & ix.) c = c + 106,6
— i4°9T>s* Log.
Cum calor liqvidi cujusvis major illo, In qvo
ebullir, evadere neqveat; formulae Soldnerianse X,
XI, XII, XIII & XIV correctione nofira norr egenr,
Sit B altitudo Barometrr, circa qvam calor ebulli-
tionis aqvse in thermometro Reaumuriano adbibito
eft determinatus, & fub presfione aeris atmofphae-
rici = b qvspratur vis expanfiva e vaporum aqvse
ii* temperatura r, qvae major eft qvam
b
R=Bo + 53 Log--^ fi b> By fed major qvam
b
Jt = 8° + 5° Log. "gfit fi eft 6 < 8,.
Erife"
♦(t i t
£rit XV.) Log. c = Log. b + 0,0189186 (r — Ify— 0,0001 " cg^ (r —ry..Fermnlse Soidnerianae XVI , XVII , & XVIH
evaporationem aqvte refpiciunt in a£re atmofpbae-
rico., cujus calor minor femper eft calore aqvae e-
"bullientis, qvare pro calore aliqvo hoc majore non
egent correftione. i*Eqvatio autem ejus ultiraa haec.:
/3 V C2GO +u) uLog. 7 = Log.- =-7m83 "
üb'l73 eft altitudo barometri, circa qvam gradus ther-
moraetri Rea-umuriani funt determinati & liqvidum
aliqvod ebullit , V autem eft qvantitas liqvidi hujus
elato tempore fib ebullitione evaporati, v qvanti-
tas ejusdem liqvidi eodem tempore evaporati in a-
lia tefiriperatura, qvse u gradibus minor eft calore
ebullitionis, & e vis expanfiva vaporum, in mino-
re hac temperatura furgentium. Obfervat D:nus
Soldnek, -negativam >in hac seqvatione fumen-
dam esfe a, fi temperatura illa, in qva vaporum e-
laftickas eft e^ "» gradifrus raajor eft cak>re ebulli-
tionis liqvidi. Ex iis autem, qvae fupra expofui-
hius,'patet, cotjfficientes qvantitatis w,(qvando haec
eft differentia inter calorem ebullitionis & aliqvem
a4ium majorem in experimentis obfervatum), a
D:no Soldner inventas, pro majore -hoc calore
fecundum experimenta Daltoniana non valere, fed
ex aeqvatione noftra VI vel XV fumendas esfe, ut
/3fit Log. — == — 0,0189186 u + 0,00011088 »*"
